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(proof) of alcohol; only one of the seven measures was significantly depressed ‘SJ

4% hours or longer after drinking either 80-proof (SOLEC-R) or the 100-proof o
vodka (standing on the rail, eyes open). &

There is conflicting evidence available regarding the possible differ-
ential influence on human functioning of various types of alcoholic beverages.
The differences are usually attributed to the detrimental action of congeners--
4 the various substances other than ethyl alcohol (such as methanol, esters,

[ aldehydes, etc.) found in many alcoholic beverages. Vodka is so low in

E congener content that it is often referred to as '"noncongener." With regard

to evidence for differential effects of some relevance to the present study

(i.e., to mechanisms associated with posture and balance), Ryback and Dowd (22)

: and Dowd (5) reported that a high~congener alcohol produced larger increases

k than did vodka in ocular nystagmus and subjective responses to coriolis vesti-
bular stimulation the morning after drinking. But data from studies by Hill,

Collins, and Schroeder (12) and Hill, Schroeder, and Collins (13), dealing

i with the short~ and long-term vestibular response, including coriolis stimu-

g lation and positional alcohol nystagmus (PAN), failed to reveal any significant

3 differences in these responses.

Some studies have reported significant response differences between
vodka and congener beverages when the latter have been '"congener fortified."
Thus, differences using '"super-bourbon' have been reported for risk taking
(15,23), using 4 times the normal congener levels, and for EEG and nystagmus
(19,20), using 32 times the normal congener content.

While various investigators have used different alcoholic beverages in 3
their respective studies of ataxia, Pihkanen (21) was one of the first to »
attempt to compare the effects of different alcoholic beverages. He noted
that static ataxia, as measured by modified Romberg performance (swaying was ;
3 recorded) over a 4-hour postdrinking period, was nearly twice as great
following the ingestion of brandy as it was after subjects drank a malt
beverage (beer). However, the brandy trials were always first, the greatest
difference occurred when the peak BALs were considerably different between
brandy (124 mg percent) and beer (87 mg percent), and there was no control
group. In comparing the effects of equivalent amounts of Canadian rye whiskey
3 and Canadian beer ingested in a 25-minute period, Dussault and Chappel (6) ]

| found that Canadian whiskey produced a higher peak blood alcohol level and a
greater amount of body sway (Romberg). Kalant, LeBlanc, Wilson, and
; Homatidis (14) were concerned that the differences in peak BALs noted by 4
] tasi ) Dussault and Chappel (6) could have been due to the rapid rate of drinking ‘ :
| that was required on an empty stomach. To test this assumption, Kalant
et al. (14) compared the effects of equivalent smounts of Canadian rye whiskey,

‘ Canadian beer, and a sparkling table wine, consumed over a 4-hour drinking
, i period, on physiological and sensorimotor responses. They found no significant
i .4 : differences in the peak blood alcohol levels or in the degree of impairment in

|

T

body sway during the Romberg test.
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during predrinking; the latter difference was significantly different from
the control group (p < .01) and from both the Vodka~Lights and Bourbon-
Heavies groups (p < .05 in both cases). Five hours after drinking only the
performance of the Vodka-Heavies remained (slightly) below the predrinking
level. Over subsequent sessions, subjects in all groups evidenced improvement
in performance.

Stand on One Leg, Eyes Closed (SOLEC-R and SOLEC-L). Simple analyses of
variance yielded significant F ratios (decrements) for each of the alcohol
groups for both SOLEC-R and SOLEC-L; the control group showed a significant
improvement for SOLEC-L (the 9-hour session was significantly better than
baseline, p < .05) and no significant change across sessions for SOLEC-R.
Light drinkers performed significantly worse on both SOLEC-R and SOLEC-L
1 and 3 hours after drinking than they did during subsequent sessions and
prior to drinking. For heavy drinkers, only the l-hour postdrinking session
for SOLEC-L was worse than all other sessions (p < .05 - .001). For SOLEC-R,
(i) heavy drinkers given vodka were worse 1 hour after drinking than they
were during baseline and 5, 24, and 32 hours after drinking but (ii) heavy
drinkers given bourbon (although they declined 30 percent from baseline 1 hour
after drinking) showed only one significant difference, viz, the first
posttest differed from the 24-hour session (p < .01).

SOLEC-R performance (Figure 3) was generally similar to SOLEC-L
performance for the alcohol groups. However, while all of the alcohol groups
evidenced considerable declines in SOLEC-R performance 1 hour after drinking,
only the differences for the two groups of light drinkers reached statistical
significance when compared to the control group (p < .0l in both cases).
Performance by these two light-drinking groups remained significantly below
that of the control group through the 3-hour postdrinking session (p < .05 for
vodka and p < .01 for bourbon). Performance by subjects in all the alcohol
groups improved in later sessions and by 24 hours after drinking they were
4~16 percent better than during baseline testing.

Figure 3 reflects the percentages of change in SOLEC-L performance.
Control subjects showed generally better performance throughout the postdrinking
sessions with postdrinking means for SOLEC-L ranging from 35 to 59 percent
better than the baseline score; however, the major portion of this increase
is due to two subjects whose performance scores were inordinately poor in the
predrinking session for that test only. Subjects in the alcohol groups displayed
significant postdrinking declines in performance with decrements ranging from
49 to 60 percent 1 hour after drinking. When compared to the control group
(analysis of difference scores), all of the alcohol groups were significantly
poorer in overall performance (p < .0l in each case). Two hours later all
alcohol ‘groups had evidenced some improvement in standing ability with only
the performance of the two groups of light drinkers being significantly below
that of the control group (p < .01 in both cases), as well as below the
performance of the two groups of heavy drinkers (p < .05 in both cases). All
alcohol groups performed better, and at a relatively stable level, during
later sessions.
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Walk on Floor, Eyes Closed (WOFEC). Control subjects displayed improved

WOFEC performance on posttesting while an increase in ataxia during acute
intoxication was evident for subjects given alcohol (Figure 4). Simple
analyses of variance yielded no significant effects for the control group,
i.e., essentially no change across sessions, but significant F ratios

(p < .01 - .001) for all alcohol groups. Specifically, both groups of light
drinkers and the heavy drinkers given bourbon had poorer performance 1 hour
after drinking than they had prior to drinking. All alcohol groups did
significantly better (p < .05 - .001) 9, 24, and 32 hours after drinking than
they did 1 hour after drinking. In addition, (i) scores 5 hours after drinking
were better (p < .05 - .001) than those of the first postdrinking session for
all alcohol groups except the Bourbon-Heavies, and (ii) the light drinkers
given vodka were significantly better (p < .01) 3 hours after drinking than
they were 1 hour after drinking.

While the largest declines in performance 1 hour after drinking occurred
for subjects in the two groups of light drinkers (18 percent and 25 percent
for bourbon and vodka, respectively), overall statistical analyses of
difference scores indicated that all of the alcohol groups were significantly
poorer in performance than control subjects during the first postdrinking
session (p < .05 level for the Bourbon-Heavies; p < .01 for the others).
Recovery was rapid on this relatively gross measure of ataxia so that by the
next testing session, mean scores for the alcohol subjects were very near
their respective baseline levels and no other statistically significant
findings were obtained.

IV. Discussion.

Separate analyses of variance for each group on each of the five ataxia
tests yielded only three nonsignificant F ratios across sessions; all three
were for the control group. The two significant Fs (p < .05) for the control
group wére based on improved performance in later sessions. Significant F
ratios were obtained for each of the four alcohol groups on every test
(p < .01 - .001); further analyses of these 20 group-by-test differences
revealed that 17 involved significantly poorer performance 1 hour after
drinking than during baseline (and other) tests, another involved a significant
decrement from baseline (and other sessions) 3 hours after drinking, and the
remaining two involved significantly poorer scores 1 hour after drinking than
during subsequent sessions. Thus, the decrements during sessions 1 hour and
3 hours after drinking were the only ones to yield significant effects with
other sessions for the alcohol groups.

The acute effects of moderate alcohol ingestion were apparent in all of
the ataxia measures. This increase in ataxia following drinking is consistent
with the earlier findings of Miles (17), Carlson et al. (3), Goldberg (9),
Alha (1), Pihkanen (21), and Kelly et al. (16). The detrimental effects of




alcohol had generally dissipated by the fifth hour after drinking. This \
recovery process was approximately identical for all measures of ataxia with
the exception of the WOFEC test which presented little difficulty for the
subjects and showed recovery by the third hour after drinking. While Fregly,
Bergstedt, and Graybiel (7) reported that there was still some indication

of the influence of alcohol intoxication in the performance of subjects on the
Sharpened Romberg as long as 6 hours after drinking, the performance levels

‘ for our intoxicated subjects were very near predrinking levels 5 hours after

E drinking.

T M

In testing the differences between groups, significant overall effects
for the five ataxia tests were obtained in every case 1 hour after drinking
(p < .05 - .01), for four of the five tests 3 hours after drinking (p < .01
in all cases), and in one case 9 hours after drinking (SOFEC-L; p < .05).
These 10 significant overall Fs subsequently yielded 27 significant differences
between groups (out of a possible 100); of these, 22 involved differences
between the drinking groups and the control group (9, 7, 4, and 2 significant
differences for the Bourbon-Lights, Vodka-Lights, Vodka-Heavies, and Bourbon-
3 Heavies, respectively). Of the remaining five differences, three represented
E poorer scores for the Vodka-Heavies as compared with each of the other
alcohol groups and one difference each involved poorer scores for the Vodka-
Lights and the Bourbon-Lights (both vs. the Bourbon-Heavies). Thus, most of
« the obtained overall differences between groups involved poorer performance
2 of the alcohol groups as compared with the control group, there were no
differential effects attributable to congeners in the alcohol, and there were
more decrements for light drinkers than for heavy drinkers.

In general, light drinkers displayed greater increases in ataxia following
4 drinking than did heavy drinkers with the exception of performance on the

WALEC test. There were also indications that the recovery process was slower
for light drinkers than for heavy drinkers. It is unlikely that these
differences between groups can be accounted for by the slight differences in
mean BALs (4 mg percent) between the light and heavy drinkers. These results,
: moreover, are consistent with the findings of Goldberg (9), even though sub-
jects in our sample of young men had only had a few years to develop their
drinking (and coping) habits as compared with the 40- to 50-year-old adults

in Goldberg's study.

While there were differences among the groups in the amount of ataxia
produced, there was no convincing evidence that either bourbon or vodka
produced greater ataxia. In this study, vodka more often resulted in poorer
performance than did bourbon, however slight the differences within sessions

! and tests. What is clear, however, is that the high-congener bourbon failed
‘ to produce a greater effect than the "noncongener' vodka. These findings

i agree with conclusions reached in other vestibular-related studies by Hill,
.4 | Collins, and Schroeder (12), and Hill, Schroeder, and Collins (13) where
|
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bourbon, when compared to vodka, failed to elicit greater PAN, more hangover
symptoms, or more nystagmus to angular or to coriolis stimulation. Perhaps
congeners in larger amounts than the moderate levels used in our work are
required to produce differential effects (cf. 19,20,22).

T B

While there is little indication in our data of any ataxia disturbances
during the hangover period, the chronic abuse of alcohol apparently does lead
to a disturbance in gait (10). The group of alcoholics studied by Goldstein
et al. (10) had been abstinent for at least a week, yet their ability to
negotiate the Heath Rail Walking Test was significantly impaired from that of
a control group. After being tested every second day for 20 days, their
rail-walking ability reached the same level as that exhibited by control
subjects during the initial (and final) session. If standardized values for
the various tests were provided, subsequent impaired performance could be
used to indicate individuals who may have a drinking problem. Fregly and
Graybiel (8) have provided a set of norms for ataxia performance on the
battery (military subjects) that could be used if an alcoholic comparison were
available.

Since the effects of alcohol were fairly similar in all measures of the
ataxia battery used in this study, it is not clear how much additional infor-
mation is provided by the use of several tasks. In terms of the time required
to complete the full battery, these findings would suggest that for routine
clinical use, an examiner could continue to use performance on the Sharpened
Romberg as an adequate measure of ataxia without losing an appreciable amount
of information. Moreover, the Sharpened Romberg was the only test in this
study that did not show some effects of learning (improvement) with repeated
trials for control subjects. It is possible, of course, that the assorted ]
measures of ataxia in the battery may be differentially affected by various
neurological or otological problems, but no supportive data for such
differentiation are currently available.

ACKNOWLEDGMENT

We gratefully acknowledge the assistance of Gregory Constant, Cissy Lennon,
and Ruthann Parvin in the collection of data, and of Linda Foreman and i
Deborah Taylor in the analysis of data.

s

§sT i
ik




10.

11.

12.

References

Alha, A. R.: Blood Alcohol and Clinical Inebriation in Finnish Men. A
medico-legal study. ANN. ACAD. SCI. FENN., 26:1-92, 1951.

Begbie, G. H.: The Effects of Alcohol and of Varying Amounts of Visual
Information on a Balancing Test, ERGONOMICS, 9:325-333, 1966.

Carlson, A. J., N. Kleitman, C. W. Muehlberger, F. C. McLean, H. Gullicksen,
and R. B. Carlson: Studies on the Possible Intoxicating Action of 3.2
Beer, University of Chicago Press, 1934.

Collins, W. E., A. 0. Lennon, and E. J. Grimm: The Use of Vestibular
Tests in Civil Aviation Medical Examinations: Survey of Practices and
Proposals by Aviation Medical Examiners. FAA Office of Aviation
Medicine Report No. 75-4, 1975.

Dowd, P. J.: Influence of Alcoholic Beverages on the Vestibulo-ocular
Responses to Coriolis Stimulation, Q. J. STUD. ALCOHOL, 35:943-952, 1974.

Dussault, P., and C. I. Chappel: Difference in Blood Alcohol Levels
Following Consumption of Whiskey and Beer in Man. In: Alcohol, Drugs
and Traffic Safety, Israelstram, S. and S. Lambert (Eds.s, Toronto,
Canada, Addiction Research Foundation, 365-370, 1975.

Fregly, A. R., M. Bergstedt, and A. Graybiel: Relationships Between Blood
Alcohol, Positional Alcohol Nystagmus and Postural Equilibrium, Q. J.
STUD. ALCOHOL, 28:11-21, 1967.

Fregly, A. R., and A, Graybiel: An Ataxia Test Battery Not Requiring
Rails, AEROSP. MED., 39:277-282, 1968.

Goldberg, L.: Quantitative Studies on Alcohol Tolerance in Man. The
Influence of Ethyl Alcohol on Sensory, Motor, and Psychological Functions
Referred to Blood Alcohol in Normal and Habituated Individuals, ACTA
PHYSIOL. SCAND., (Supplement 16), 5:1-128, 1943,

Goldstein, G., J. W. Chotlos, R. J. McCarthy, and C. Neuringer: Recovery
From Gait Instability in Alcoholics, Q. J. STUD. ALCOHOL, 29:38-43, 1968.

Graybiel, A., and A. R. Fregly: A New Quantitative Ataxia Test Battery,
ACTA OTOL. (Stockholm), 61:292-312, 1966.

Hill, R. J., W. E. Collins, and D. J. Schroeder: Influence of Alcohol on
Positional Nystagmus over 32-hour Periods, ANN. OTOL. RHINOL. LARYNGOL,
82:103-110, 1973.




13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

el L s e SR e G S L byt o i

Hill, R. J., D. J. Schroeder, and W. E. Collins: Vestibular Response to
Angular Accelerations and to Coriolis Stimulation Following Alcohol
Ingestion, AEROSP. MED., 43:525-532, 1972,

Kalant, H., A. E. LeBlanc, A. Wilson, and S. Homatidis: Sensorimotor and
Physiological Effects of Various Alcoholic Beverages. In: Alcohol, Drugs,
and Traffic Safety, Israelstram, S. and S. Lambert (Eds.), Toronto, Canada,

Addiction Research Foundation, 371-379, 1975.

Katkin, E. S., W. N. Hayes, A. I. Teger, and D. G. Pruitt: Effects of
Alcoholic Beverages Differing in Congener Content on Psychomotor Tasks
and Risk Taking, Q. J. STUD. ALCOHOL, (Supplement 5), 101-114, 1970.

Kelly, M., A. L. Myrsten, A. Neri, and U. Rydberg: Effects and After-
Effects of Alcohol on Physiological and Psychological Functions in Man;
A Controlled Study, BLUTALKOHOL, 7:422-436, 1970.

Miles, W. R.: Alcohol and Human Efficiency. Experiments With Moderate
Quantities and Dilute Solutions of Ethyl Alcohol on Human Subjects.
Carnegie Institution, Washington, DC, Publication #333, 1924.

Mulford, H..A., and D. E. Miller: An Index of Alcoholic Drinking Behavior
Related to the Meanings of Alcohol, J. HEALTH HUM. BEHAV., 2:26-31, 1961.

Murphree, H. B., L. M. Price, and L. A. Greenberg: Effect of Congeners
in Alcoholic Beverages on the Incidence of Nystagmus, Q. J. STUD. ALCOHOL,
(Supplement 5), 18:183-189, 1957.

Murphree, H. B., R. E. Schultz, and A. G. Jusko: Effects of High Congener
Intake by Human Subjects on the EEG, Q. J. STUD. ALCOHOL, (Supplement 5),
50-61, 1970.

Pihkanen, T. A.: On Static Atactic Functional Disorders Caused by
Alcohol: A Comparative Study of Different Beverages, Q. J. STUD. ALCOHOL,
18:183-189, 1957.

Ryback, R. 8., and P. J. Dowd: After-Effects of Various Alcoholic
Beverages on Positional Nystagmus and Coriolis Acceleration, AEROSP. MED.,
41:429-435, 1970.

Teger, A. I., E. S. Katkin, and D. G. Pruitt: Effects of Alcoholic

Beverages and Their Congener Content on Level and Style of Risk Taking,
J. PERS. SOC. PSYCHOL., 11:170-176, 1969.

17

U. S, GOVERNVENT PRINTING OFFICE : 1970 O - 288-538




